Determination of metallothionein-1/metallothionein-2 ratios in the mouse liver and pancreas by capillary zone electrophoresis using a polyacrylamide-coated capillary at neutral pH.
Metallothionein (MT) isoforms, MT-1 and MT-2, in biological specimens are clearly separated by capillary zone electrophoresis (CZE) using a polyacrylamide-coated capillary. The effectiveness of CZE analysis in the study of MT isoforms in biological specimens is discussed. We did two experiments to determine the MT-1/MT-2 ratio in biological specimens. The ratio of MT-1/MT-2 can be determined by CZE under a neutral pH without any detergents. One of these studies is time-dependent changes of the MT-1/MT-2 ratio in the cytosol of the pancreas and liver in mice after Zn or Cd injection. In the pancreas, both isoforms were detected in the control mice and the ratio of MT-1/MT-2 was below 1.0. When Zn was injected, the maximum peak areas of both isoforms were obtained at 24 h, and the ratios increased over a value of 1.0 at 3 h and peaked at 10 h. However, in the Cd-injected mice, the peak areas of both isoforms increased up to 72 h, and the ratios were below 1.0 up to 72 h. On the contrary, neither isoform was detected in the livers of control mice. The ratios of Zn-injected mice liver were near the value 1.0 between 6 and 72 h, although the areas of both isoforms showed peaks at 48 h. The ratios of Cd-injected mice livers were detected to be over 1.0 from 10 h, but there were no significant difference between 10 and 72 h, and the areas of both isoforms showed peaks at 24 h. The other experiment investigated the ratio in each fraction of cell fractionation. Cell fractionation was done in the livers of Zn-treated mice. Twenty-four hours after the injection, the ratio of MT-1/MT-2 was 0.80+/-0.12 and 1.19+/-0.21 (mean+/-SD) in nuclear and cytosol fractions, respectively. Neither isoform was detected in mitochondrial or microsomal fraction. From the present results, CZE analysis is a suitable method for observation of the ratio of MT-1/MT-2 in biological specimens, and dynamic changes in both isoforms can be detected.